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and engineering writings arising from the failure to distinguish between
a one-dimensional and a three-dimensional, or hydrostatic, pressure. When
rock or cast iron is said to be crushed by such and such a pressure, it is the
former kind of pressure which is, or ought to be, meant. There is no evidence
of crushing under purely hydrostatic pressure, however great.
Not only is the integrity of a body unimpaired by hydrostatic pressure,
but there is reason to think that the superaddition of such a pressure may
preserve a body from rupture under stresses that would otherwise be fatal.
FitzGerald raises this question in a review* of Hertz's Miscellaneous Papers.
He writes: " In considering the cracking of a material like glass, Hertz seems
to think its cracking will depend only on the tension; that it will crack
where the tension exceeds a certain limit. He does not seem to consider
whether it might not crack by shearing with hardly any tension. It is
doubtful whether a material in which there were sufficient general compres-
sion to prevent any tension at all, would crack. Rocks seem capable of being
bent about and distorted to almost any extent without cracking, and this
might very well be expected if they were at a sufficient depth under other
rocks to prevent their parts being under tension. It is an interesting
question whether a piece of glass could be bent without breaking if it were
strained at the bottom of a sufficiently deep ocean. On the other hand,
there seems very little doubt that the parts of a body might slide past one
another under the action of a shear, and would certainly crack unless there
were a sufficiently great compressional stress to prevent the crack; and that
consequently a body might crack, even though the tensions were not by
themselves sufficiently great to cause separation, and might crack where the
shear was greatest, and not where the tensions were greatest."
When we reflect that pieces of lead may be made to unite under pressure
when the surfaces are clean, and upon what is implied when insufficiently
lubricated journals, or slabs of glass under polish, seize, we may well doubt
whether it is possible to disintegrate a material at all when subjected to
enormous hydrostatic pressure. In the words of Dr Chreef: " The conditions
under which the deep-seated materials of the earth exist are fundamentally
different from those we are familiar with at the surface. The enormous
pressure, and the presumably high temperature, very likely combine to
produce a state to which the terms solid, viscous, liquid, as we understand
them, are alike inapplicable/5.
A study of the mechanical operations of coining and of stamping (in
recent years, I believe, much developed) would probably throw light upon
this question. We know that rod or tube may be " squirtedJl from hot (but
solid) lead. Is the obstacle to a similar treatment of harder material purely
* Nature, November 5, 1896; Scientific Writings, p. 433.
f Phil. Mag. Vol. XLIII. p. 173, 1897.